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There are several problems associated w it^h r fe^ear ch 
using the schema .concept, One_ problem is that there seems to Be a 
lack of c>rinulative de velbpimen t ^ with the research being hot izontal in 
quality> spreadihq but to new areas,: Another problem with schema 
research is that a person not alreadv convinced of \ the merit of tho 
schema hctich can remain unconvinced bv the entire bcidy of evidence 
relatinq to : schema* What appearstobe lacking isa f or roai^ theory of 
schemas that net only describes their own nature but also shows how 
thev fit into overall cognitive processi'na, A theory that gi ves an 
adequate accQunt of sch^mas as structural ?ntit ies-must-give an ^ 
acccurt of .processinq a^ well , becaus'e in qenerai one cannot test a 
structural hypothesis 'without an^ auxiliary set __ of assumptions abo ut 
processinq, and vice versa,-_ A- theoretical .effort at defining schema 
processing as_well as^ str uctural. i s§ues would have: a number of 
teneficial effects^ includinq the _ foilowinq : M schema research 
would acquire' a vertical , cumuiat i ve^qua lit y: i2j ^the research might 
qq _a_ Ion q way -tow ar d answer ing the objections of the unconvinced: *( 3j 
research ef f crts - co ui d _ be coordinat ed : ' ( there would be a clear _ 
test- for what is and wh^t is not part of the schema hypothesis; and 
/5)- negative evidence (failed replications and different findinqsj 
could be. applied usefully to the advancement of schema theory, 
(Pt> 
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In thL> l«i!jt liov e r J 1 ^yo t l; .1 qre.it. v.itioty b L i m.i] i (ki t i v c ;iri<,i 
Ccirotully Udtlo resLvltch U:nrv3 thcvcdricopt bt LMb " r,c:Iiem.1 " appcari^l 
in socicil psycho logy. Wo hove Hovn i huiriber oi (ibmbns L r.i t i oru; oL the 
o rg a n i Zci t .1 oil dt memdry in schomn-liko ways in many UitLoteht. atca^>. 
But two teatures of this body bt research catch the observer's" eye: 

1. There seems to be a It^ck . b 1" cumulative Hevelbpmeht. The 
research has a hbri;idhtal qua 1 i t y~-sprbad i ou t" to new a i ea s - - r a t he r 
ttran a vertical,, cUmulat,ivt? quality. We J<hdw how to set _bur qraciuate 
students to dd a schema study in a how domain bt ma t e r i a 1 s ^ bu t hot how 
tobuilddhprevidusly existing work. - 

2. One whd is h o t.- a 1 r ead y co nv i nc ec3 ot the merit oL'_ the; schema 
notion {e.g., ah a s so c i a t i b n i s t ) can remain unconviiTced by the entire 
body of evidence we tiave amassed. Like Ted K^ennedy speaking to _ the 
m<3chinists* uhidh, we ^re comrnuh i ca t i ng only to an audience ot the 
already convinced. One who is motivated to : do , so can provide 
alternative accounts of all: the schema studios: in the literature 
{though dt some point this ende'^avc^r becomes ad-hoc-ish) . 

Why'is this? Others have noted thatwe lack a consistent 
definition bf _the tgrm schema; in this ^literature. (Our own 

bbse rva t 1 ons con f i r m this: _ in reviewing the literature" we encountered- 
only a _ s i ng le j ; i ns t anc e'- o f one paper on schemas citing another for Its 
definition. All of the ^cithers gave their own definitions in their own 
words--a sure recipe. £or cbnfusion^) The term has been used. in a 
fascinating variety of ways, some clearly similar,, otfiers bearing., a 
sort of family r esembl ance , a nd still others comple.te.Jy i ncon^ i s ten t j. 
The relations 'of schemas to prototypes, scripts, themes, ^and other 
CO n s t r uc t s a 1 so r ema i n un c 1 ea r . .: 

^In our view, however, the lack of d e f i n i t i o'rra 1 agreement is only a 
symptom of a problem t ha t act ua 1 1 y goes piuch deepcfr. What, we, lack is a 
formal theory of schemas giving" not ohly« their o"wn nature (i.e., a 
definition) but also showing how they fit into ^verali cognitive 
processing. (In fact, we need an^ .unambiguous.- way \ to discuss 
processing. The limitations of verbal f o rmul at ions f o r s.ubtie process 
issues are-well known but psyc ho log i s t s ■ h a v e, t ended to ighbre them and 
concentrate on structural concepts — like the sche m-a • ) ' ^ . ^ . 

A formipl theory of schemas' does not seem _ tro be close at hand. 
Even many f its general outlinesare unclear. Fot . ex ampie., ^ .'schema 
is usually vie wed as a chunk (Miller/^195&}._of inforraationV.that- is. 
stored together iri the f i le. sys tem.. Ho wey e r.,- wi th ._ a d i f'fe r en t set of 
assumptions about cognitive processing, a schGrna.aiso-Could..be'a.set.o,f 
nodes in a flexible associatlvenetwork.that: are' interlink ed such that 
when one of the set -^becomes active the ot^hers. tend to become active as 
well. The. set of 'nodes is a schem'a , thoug.h_no,t in": the usual. :way.. .we 
think of i^t/^and it has the d'es i r a b 1 e • prope r ty .:fcha t o'ne node _ o r ' concept 
can b.e part, -of m.^ny sets (schemas) • Thu^s -memo.ry can be . more or less 
schema-like, in its organization., along a. continuum^ depe-nding on. the 
relative linked-ness. versus independence: of the nodes: we' need not 
thinkofitaseit her/or'. . ' ' 

A. theory t ha t ■. g i v es ; a n ad equate I'acco un t o f: schema s.. as_ structural 
entitles ma-st . qive.an account o f _ process i ng _ as well 'becaase. in general 
one carinbt test;a structural, h^po'thes is without^ afi. auxiliary set of 
a ssu.Tip t ions about 'processing: (including behaA/iorai output) ^ and vice 



ERLC 



(r^-'^r>).' Wtth /in. n ppr o pr 1 .1 1 c . . so t ot pr occi;::; i nq .ii;:uiin[)t: ionr,^ for 
oX«^rnpl;o> o £ i kod . Chan k i i k o . incmo.r: y con id qivt' tfuv snm<j obr^ccvable 

rc^ujts ( i c 1 uci i reaction tim^e r cnLj i L.s 1 ) a^i ati nr,r;oci:it ivo network 

nicHiory witf^ its st>t 'o t processing risr,ninpt ions-., Yet. our processing 
O ;^x^uml3 1 i on hcivo oner ally remained" int[)lrcrt/ and what I i t C i e 

th'^or c ticai e t:£o r t .hni> been .devott}..] to scli<?mas^ fiar. . centered . ..on 
1 1 uc f;ur a i t stSiJC 5 . s DC h . a 5 _ t [i<? . i c ve I o t . a bS t r ac t r o n a t . wli i c h sc hema s 
o x i t o r t <2 - n t ci c e . o t - X n t e r r- s c b tMn a - c o n a e c t i o n s . ( 0 1*1 structural issue' 
i^gt:cibly i ao k i hg - - rcse a cc - .. o r theoretical attention is individual 

(H t f o r onces' . i ri sclicma con ten t . > :. . . . _^ _ . 

P roceS^ i hg i issu e s fia v e r ec e i v ed - a liTit> s t no . t fieo r e t i c a 1 - attention^; 
■■arjri lot mO list . a . few q ue s t i o n. ma r k s .: WJjat-t^pes of . p r oc ss i ng take 
t if^e . { i -e , , _ i nf I uence rcnc t ion_ .t imes j and how_raacLi? wfiat is easy and 
i firnecj i a t e f te Cr i c va b o f i n f o r ma t i o n . by ce r t a i n . . t ype s . o f . 1 inks , for 
oxarnp 1 e) . a nci who t. to k OS .e f Eg r t f ul sea rch? . Wha t doe s the ac t i va t i on . o r 
prifSi nq of a. eoncept. mean^' how can .it be done, and what are its 
e tj^c ts?- What_ happens^ over ..time C decay of activation)? -. How ^do 
t^fi ise --at a rirt - recognitions occur (these have served as definitive tests 
o t" r^cheina o rg 3 n i za t i o n i n several stud i es) ..and how are they influenced 
by t he con ten ts o f rnemory? How^ are schemas r el a ted to non-verbal 
(particularly visual) rna^terial?_ A study by-^ Lord X 1 95 0 ) - g i v os ^ some 
exciting hints here. How do schemas - develop? Tlie convention a l ans we r 
hore^ given by virtually everybody - is that ttiey. are induced _from 
e:^cperience. -This is clearly inadequate; -the origin of most schemas^is 
pr o f o and 1 y -Soc ia 1 How do' we. know that, the poor are lazy or that 
paiiticians. alw^^ys smile? feve are told these things by others or by-the 
mcjd i a - r 3 the r th^n inducing them- from our own experience (which may be 
nonexistent) with-the poor or with politicians* (In the same way^Katz 
S-Braiy's ^subjects in the classic l9 33 stereotyping-^study-were^willing 

*j tareport character traits of "Wallonians"--not on the basis of - their- 
e>;pe r ience . > - -This pro f o und 1 y -- soc i a 1 and cultural aspect of schemas-^has 
be^n slightJed by soci.al --as well _as_ by cognitive psychologists. 
Finally^" we havo the al 1 -r impo r tan t issues of how the_contents of memory 
affect- the encoding and processing of new input. Hastie (1978) notes 
in^his review ^of schema-memory research that there is' no good theory 
ev^^n of the central issue of how schema^cong r ue.n t , - i nco ng r ue n t ^ and 
-irrelevant events differ in their processing. 

There ^re a feW' ex:ceptions: works that have put schema proposals 
in the contesit of pirocessi*ng assumptions. I would like to summarize 
tnose briefly here since they appear not to be widely cited or known 
a/fiohg so c i a 1 . psycho 1 og i s ts . _ . . 

Spi rd (197?) developed the "state of schema^'* approach to the issue 
of text comprehension and rnemory. The state of schema (SCS) is a 
sufePsec of t^the information 'from a schema, i nc 1 ud i ng spec i f i c story 
^.^t:^.iis, overall impressions, or rules for inference. Over time the 

- SOS 'fcorn a story changes in predictable ways, as general Schemas jEbr 
events becorrie in.teg rated with it. Spiro builds a cdmpl ex theb re ti ca 1 
'*^s ca t erieh t of how the SOS information i s r ep r esen t ed , the variables 
influencing it$ change overtime, and its relation to later recall, and 
-^\he produces, evidence in support of his theory. ' 
' Norman ahr] Bobrow (197(^) presient a theoretical statement of 

sc^hendas with, quite a different tlavor, using an extended compute^ 
analogy. Scheoias are autonbmbu^ membryf un i ts that provide a framework 
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to guide the analysis of data. They? ^Arah be. activated either by 
h iqlier -order cbhceptua 1 structures or. by. iricdmihc] .sensory data; 
sch<?mas cbnt i riual ly examine newl y a r r i v i hg d<:!ta to see if it fits. their 
specifications arid become active (performing some processing) if this 
occurs. Oiie novelty of the Nbrm.ari and Bdbrbw' thebry is their emphasis 
bri^hbw schemas. address each bther (refer to each bther for processing 
br fbr irifbrmatibri they need) aiaki they have developed a theory of 
cbri tex t d ependen t d esc r i pt i bn sT' which they have expanded into ah 
interesting approach to ruetaphbr arid related issues (Bobrow & Nbrmari> 
1979). The computer analogy, forces co ns i d e r a t i o ri of the issue of 
addressing, with obviously fruitful resurts> while other schema 
theorists have not considered it at all. '^'"'^'^j 

Smitii, Adams, and Sptiorr (1978) present several ^T^'tud ies on fact 
retrieval and an extensive theoretical account ofi^the results. The 
work is explicitly tied to a particular t heo r y of mer^s:>-XL^.-^ST:T and 
pr oc ess i ng ( And e r so n & . Bo we r , 197 2)/ wi th * wh i ch . _ t he esilltSi are 
demons trabl y 1 neons i s ten t . The aythofs expand their own theory of 
representation, for text and _ of _ r etc ieval mechan i sms , which ' is able to 
accpun t _conv i nc 1 ng 1 y £o r . the . r e t r i e va 1 . acc □ r ac y effects in their data 
(but- only _ accounts, for ..latency effects in_an ad-hoc wayj^. An 
alternative t heo r e t i c a 1 . po s i t i o n / Schank & Abe 1 so n V s ( 1 97 7 j notion - .of 
scripts, is ..also ■ examinqd in* ddtail for how it might account for the 
data^ Ingeneral this p_ap.er _is a, model o^f careful attention to 
theoretical derivation of empirical predictions, and thoughtfjUl analysis 
o f da ta . . ' • ^ 



.If a theoretical effort atdefining schemas in terms of processing 
as- well as structural issues bore fruit, it would have a numb_er of 
beneficial effect s « : . ■ ^ ' : 

i; _The resea*rch on schemas , might acquire a vertical^ cumul-ative 
quality ra. t her_than. it ssp reading,., horizontal nature of the moment.' 

2 . - - Th e _ bod y o f . r ese a r ch, might go a long way_ toward answering the 

obj ec t ions of . the _ unconv inced . _ . .■ ... _ . 

3 . - - Ag r eemen t amo ng _ r ese a r c he r s o n wha t _ schen^as a r e' and how. the^ 

work rai.ght. result in different researchers/; .efforts being directed 
to wa r d . s im i 1 a r .- o r com pi erne n t a r y i ss ue s and even being described in . the 
same terms. _This would be.a boon .to-^ur students and even to . us . ' 

-4 , _ . We could -know wha t . . i-s , ..a nd . wha t i s not, a test of. the schema 
hypothesis^. . Ha sti&__{197S)-. notes. .that . many..: published _. -schema 
V* demons t r a t i ons - a r e -rao r e in the na t u r e . o f _ e v idenc e t ha t is hard .for. 
s i m pl^-^m i nd ed a ssoc i a t i V e ..theory of memory. .'to d ea 1 . w i t h . r a t he r than 
conc-^^gJLve |ev i dence for a specific type' of memory^ organization 
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rd.know how. to ase-negativeevidence... We _ c u r r en 1 1 y ha.v e 
a t a n^H^^HrOiD f . this, in the . f^ rm_ oE - fa i 1 ed repi icat ions ..o f _ schema 
s t ud i^^^B^g ; , Marell, 1980).-. .and _in__the form, of d i f f er ing _ f ind ings 
( e .g^^^Hlras ties Kuiga r , . 1 97 9 - ve r s us Ro thba r t , . Eva n s , . _ & . F.u 1 e r o , . . 1 97 9 ; 
Snyderr^S Ur anowi t 2 ,- 1978 - versus .everybody eise).._ Ye t .we. don.V t seem to 
use th i s n eg a t i V e ev id e nc e V e r y - we 1 1 - in. setting _ bound'ar ies_ ._on ,.the 
applicability of the schema, con cept-or I'd entifying - important, moderating 
variables. We --are_.in^ ^he.^ habit- of- clicking- our .tongues ..over 
Fischhoff 's demonstrations that lay peopl e _pon^ t use neg a ti Ve ev id ence 
much, but we should look to ourselves. What people in_^general and 
psycho log i s ts in particular need is a rule telling them what to do with 

3 - ^ : 



neg^ t i ve 



evidence, and for us the rule is in the form of a theory. 



Howeve^r ^ ^ the adopt ion o f a theory is likely to be-, a \difficult 
process^- There --are problems of both social organization and social 
influence- inwoiwed . In - terms of organization, social psychologists and 
schema researchers are located in hundreds of d rgan i za t ions , scattered 
' across - ^ the ^ continent, and with slow and inadequate means of 
'eomraanica t ion ^ The adoption^of a theory is a matter of response ■ to 
persuasive communication, which would be facilitated by better-' 
commun icat ions networks as well as* by the persuasiveness of the case 
f or a^ ^par t icular theory a/id the recept ivehess of the audience to 
theoretical innovations . ( Resear^chers " means of comrriuhVca tidns __ahd 
social influence have been ^dequat^ to causing the plural ^ form 
"schemas" rather. th^n the Latinate s cTreifili t a " to become the more Wicfely 
used form.) * l»v 

• ; • ■ ; - _ ^ . 

What would this t\eory look like? We cannot offer a detailed 
picture or a first s^^t at th(S theory itself or we.. would hot have left 
.to 



the '11 

things. ^Firs 
i s cjfea r . Th 
(e.g., Fd X 



lasjy^fcvp minutes df this talk.j But we khow_ some 
t fe^e need for better hptatidhs -td discuss p) roc ess iss lie s 
_ dotation may take the fc^m of cdmputer s imiil a t ion model ; 
^ 198Q ) . y>^^>i'These have the ad van tag e of 



clarity a n< 



unambiguousness^ i n tha^ dne can run the resul ting computer program to" 
see what i t ' dfcefS . ^^^hde r s tand i ng df scripts> for example^ is 

incneased by Sch^nk- ancj Abe J. sd h • s | 1 977 1 efforts at pirogramming them. 

' Ot he r hd ta t iphs are" alsd possible^ for e;<amplfe: prod uc t ion _ sys tem! 
(Newell, 1973). But the prevailing mddes_ of: either (a) ignoring 
process assumptidKs altdgether when one is dealing with structural 
ndtidris like the schema, dr ( b) d i sc uss i ng processing ohly_ _ih_ vague . 
verbal terms that' are subgect td m i s i h te r pr e ta t i b h and. ambiguity are 
qui te inad equa te fdr magor theoretical advances. . 

Secondv a specific direction fdr sustained, theoretical .attention 
is the need td differentiate the schema notion fro^ other proposals 
regarding the drganizatidh df memory. Try this test: when ypu n_ex t 
read a paper that uses "schema" _as_ an expl a na to iJ'y concepjtT^^-^r y 
ireplaicing thait term with " khdwl edge . " E .g^ "Tlie reader's sch/^ma for 
the contents df a mdvie review . a 1 1 eH^s""''""''-'^^^^ or her to picM out the 
impdftaht ihfdrmatioh ... " becomes "^^e rea^r's' knowledge; of the 
cdhtehts* df When this substitution yield^ a sentence that makes 

as much sense as the. d r ig ij:ia 1 / it is good evidence that the author ■ is 
hdt clearly differentiating schemas from other organized forms o 
kndwledge (or perhaps frdm knowledge in general). Since nobody in 
psycho log y tod ay d i spu tes tha tc we have kho\yledge/ and few dispute that 
it is organized ihsdme fashion^ such ajrudimehtary use of the schema 

cd he ept permits onlymihimal theoretical develppmenta ncf-, we a k emp i r i ca 1 
tests, .yet the sphenva ndtidn as it has developed, in thejpast several 

.years ddes co n ta i h rrio r e^ spec i f i c content than this,_ and the clear 



fdrmulatidh df 
theory that is 
memo r y 
frames 
*lts sucq: 
Td 

duirselve 



that cdntentihto a theory 
demonstrably distinct from 



IS wha.t- 
such other 



this paper ur g e s--a 
propo sa 1 s f o r 



a h i za t i d n /a s Rd sch * s _ cog n i t i ve reference 
and Abel so n *s scripts^ and Anderson and 




po in ts , 
Bo we r * s 



Ml nsky * s 
HAM and 



r ad i ca 1 
might be 



suggest 1 on 
best if the 



( wh i ch . we 
terin schema 



probably wdn-t follow 
was dropped altogether. 
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yinstead^ proposals, about the orgarii za t ipil arid processing of knowledge 
would have to be stated in fuller detail., {.lackirig recourse to the 
fuzzily conveye^d connotatidh>s of the term "schema"). Specific alreas of 
disag reemen t be tween d i f f e rent proj^sals couidbe seeri arid . subm'i t U^d to 
empirical* tests, ^ instead of- the cUirTerit' sitUatibri where quite different 
Pi^9P^^^^^ often go by the same gerier'ic riame, suppressirig recbgriitibn of 
dji f f erences • - * 

/ The central issues i^nvblv^d iri schema research are ,wha& they have 
always- been in cognitive social psychology as a whole. From a' t,emporai 
perspective, ♦'they are: . • ' 

^^_om the past, where does a persbri's kribwl.edge; come ^rom? , How 
^^^^ ^ ^ : r e and rnairitairi^ organisation as. the amoun t ])b f s tp r ed 

information grows exponentially?/ . . ^ . f. ' 

-_ vin the presep^^hbw does the- organized knowledge- influence' the 

encoding, evaluation, :j a rid i ri te r pr e ta t ion _ o f new sensory input? How is 
the input in turn allowed to affect s to r ed knowl edg e?: 

_ And looking toward the futUrGJ> hbW does the organization an'd use 
of knowledge serve the persbri's purpbses and goals? .How is it related 
to behavior? • 



"1 



r 
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